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Four species of the Drosophila willistoni group are sympatric in the Greater Antilles. Three species are siblings, D. willistoni Sturtevant, D. tropicalis Burla and de Cunha, and D. equinoxialis caribbensis Ayala. The fourth, D. nebulosa Sturtevant, is a close relative of the other three, but can be easily distinguished from them by external morphology. We have studied allelic variation in 28 genes coding for enzymes in samples of these species collected in two localities in Hispaniola, three in Puerto Rico, and one in St. Kitts, one of the Lesser Antilles. We report our results concerning the amount of genetic variation within local populations, between local populations in the same island, between populations of different islands, and between different species. The pattern of genetic variation within and between species is inconsistent with the notion that the variation is adaptively neutral.
MATERIALS AND METHODS
Flies of the D. willistoni group were collected over banana baits and naturally occurring decaying fruits in late February and early March, 1972 , in the following localities. Dominican Republic: Santiago, about 10 km NE of that city, on the foothills of the Cordillera Septentional; Santo Domingo, about 25 km NW of that city, on the southeastern slopes of the Cordillera Central; Puerto Rico: Mayagfiez, in the western end of the island on the grounds of the U.S.D.A. Experimental Station; Barranquitas, 2-5 km from that town, in a small forest (less than 0.01 kM2) within the grounds of the home of Dr. Roberto Aponte, M.D., on the Cordillera Central; Yunque, in the rain forest known by that name, near the place called La Mina, Sierra de Luquillo, near the eastern tip of the island. St. Kitts: on a small gallery forest above the town of Canyon, on the southeastern slopes of Mt. Misery. D. willistoni was collected in all six localities; D. tropicalis and D. e. caribbensis in all but St. Kitts; D. nebulosa in all except Yunque.
Our techniques of starch-gel electrophoresis and enzyme assay are described elsewhere (1) . The 28 gene loci and the enzymes they code for are as follows: esterases (EC 3.1.1.2), six loci (Est-2, Est-S, Est-4, Est-5, Est-6, Est-7); TPN+-dependent malate dehydrogenase (EC 1.1.1.40), two loci (Me-i, Me-2); adenylate kinase (EC 2.7.4.3), two loci (Adk-1, Adk-2); hexokinase (EC 2.7.1.1), three loci (Hk-1, Hk-2, Hk-3); and one locus for each of the following: leucine aminopeptidase (EC 3.4.1.1) (Lap-5), alkaline phosphatase (EC 3 Wild males were used directly for electrophoresis. Individual females were placed in separate culture bottles; one F1 female was run from each culture for a given enzyme.
Numbers are used to refer to the alleles. At each locus, one allele is taken as standard, and named 100. The other alleles are designated by adding or subtracting from 100 the difference in anodal migration, expressed in millimeters, between the enzyme coded by each allele and the standard.
RESULTS AND DISCUSSION
The allelic frequencies at each of 27 loci are shown in Table 1 for the six populations of D. willistoni. The sample size is the number of wild genomes studied. The proportion of heterozygotes given is the value expected according to the HardyWeinberg principle; the observed and expected frequencies generally agree quite well.
As it has been reported earlier in natural populations of D. willistoni and other species of the group (1) (2) (3) (4) (5) , the patterns of the allelic frequencies are very similar in all localities. Generally, at any one locus the same allele is the most frequent in every population, and the same alleles appear at intermediate and low frequencies. Nevertheless, at some loci there are significant differences between localities in the allelic * This is paper no. 9 in a series: "Enzyme variability in the Drosophila willistoni group." Paper no. 5 is ref. 3. Table 3 . Table 2 gives the allelic frequencies in the four species for 28 loci when the data for all local populations are pooled within each species. Some rare alleles have been omitted. A remarkable pattern appears. Generally, when two species are compared at any one locus, the configuration of allelic frequencies is either essentially identical (I > 0.95) or very different (I < 0.05). The species that are similar vary from locus to locus. At six loci (four weakly polymorphic, aiGpdh, Idh, Odh-1, and Hk-3, and two moderately polymorphic, Ald and Hk-2), the four species are genetically very similar. At four loci (Lap-5, Est-5, Acph-1, and Mdh-2, all moderately or highly polymorphic in one or more species), no two species have similar patterns of allelic frequencies. At the other 18 loci, one pair, two pairs, or a triplet of species are very similar, while the others are quite different.
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The pattern of variation of allelic frequencies is most significant when any two species are compared through all loci studied in both species. Consider the pair, D. tropicalis and D. e. caribbensis. At 11 loci (Est-3, Aph-1, Ald, Adh, aGpdh, Idh, Odh-1, To, Pgm-1, Hk-2, and Hk-3) these two species have a genetic similarity, I, greater than 0.95, and at one more locus (Adk-1) I > 0.90. On the other hand, at 10 loci (Lap-5, Est-2, Est-4, Acph-1, M1-dh-2, Mle-i, Xdh, Tpi-2, Adk-2, and Hk-1) these two species have very different configurations of allelic frequencies, I < 0.05. Only three loci (G3pdh, JMle-2, What processes are responsible for the observed slatterns of allelic frequencies? It has been suggested that most or all genetically controlled lrotein lpolymorlphisms are adaptively neutral (8, 9) . This theory predicts that genetically isolated pol)ulations should have at a given locus different alleles and .in different frequencies. If the protein variation is adaptively neutral, the occurrence of the same alleles in similar frequencies in two different l)ol)ulations could be explained by 
